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ABSTRACT 

The data froi verbal learning studies have been 
partially instrueental in the development of the theory of 
ext ravers ion-introversion (E-iy relative to levels of cortical 
arousal. In most of the studies relating E-I to verbal learning, the 
approach was to determine if there was an overall superiority for one 
of the personality groups. Differences in perforaance, even when 
obtained, do not prove that there are differences in learniiig rates. 
A stage analysis of paired-associate learning is one step in the 
direction of trying to localize the effects of E-I. Hany researchers 
interested in the relationship of personality variables to verbal 
learning tasks are in essential agreeaent concerning the research 
strategy to be pursued. The shift is away froB tasks such as 
paired-associate and serial learning toward the free recall tasks and 
recognition tasks. These tasks provide tools to answer auch aore 
specific guestions. The specific questions being asked include the 
relationship of anxiety, extraversion, neuroticiso, and 
ego-involveaent to clustering, filtering, categorizing, 
pigeon-holing, detection sensitivity, and decision criteria. 
Relationships of this type wil likely prove to be aore valuable to 
our understanding of these personality diaensions. (Author/ME) 
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The purpose of this paper is to examine the relationship of the 
personality dimension extraversicn- introversion (e) to performance on 
verbal learning tasks in human subjects. A secondary emphasis wiU. be 
given to the neutrocism (N) dimension since this personality dimension 
is theoretically related and has been investigated in many of the studies 
dealing with E. Before reviewing the major studios and findings it 
r.liould be valuable to briefly review the status of the E and N dimensions. 

As lone as there has been at^hlng which can be called personalii^ 
theory attention has been givon to the R and N dimensions. The E 
dlmt-nsion wag given a big boost by the dominance and iaqportance Carl 
'lung ascribed to this personality characteristic. Hans Eysenck, however , 
must be credited with the contemporary interest in this dimension. Dur- 
ing the 19I+O and 50s Kysenck approached the analysis of personality from 
« quantitative ayd i'Hctor analytic perspective. His early work dealt 
with dt r.oriotlons of indivjtlual differences in personality traits and 
the result c "f hin istudien Gut»portt»d the notion that there are two major 
tv^rr.onulUy liimuPGionn — K ami N. Many other researchers who also have 
Ui'iHl Uu» factor anHlyf;in tool {i.*.f% Cuttell and Gullfprd) arc in essential 
UfT» >*nhMil. l.Jiat Uh' K aiui N iljtm'ft.rjon;'. are dominant. 'Phoy part company 
>it)wvvr in ihi^ir ompliuiJiu a;-; to Uu; i'.ij'^ilf Icance of finding those dimensions 
an first or(l<?r factors. It Irs I'lysenck'c bias that it is more valuable to 
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relate dinVrences on these dimensions to other aspects of behavior and 
develop explanations of these basic dimensions rather than proliferatt- 
dimensions which account for lost? tntd loss of tho hhllvMurjl .li rr. i-tMuv: 
of personality dimensions. 

-Afte» stuOyinp the relationship of K to eondliiunini% M.«roo|»t/H»tr 
and. learning tasks, blynonck pri)posed a thuorctical mkhK'I biii5.nl on ,ln- 
hihl tlon-excitatlon. TJiis model wan directly relattul to.l.ht; work of a 
number of oxpt^rimental psychologists but most importantly the work ot 
Pavldv and Hull. The research which derived from the theory was never 
entirely supportive. Some of the data were easily accommodated by the 
theory but in major areas such as classical Conditioning and pursuit 
rotor porforroance the data were at best equivocal. In the late 1960s 
l':ysenck reformulated the theoiy and modified the eiaphasis on excitation- 
Inhibition in several critical ways. The most recent formulation of the 
thvory now •emphasizes brain activity and specifically cortical ax'ousal 
an the major rKvsi o^ ogi cal basis for differences in E. 

Both p'Tsonality dimensions K and N both relate to the level of 
omotion and iirousal in an organism. Differences in E are postulated to 
bt^ associated with differential thresholds in various parts of the 
ascending: reticular activating system. It is theorized that introverts 
iilTor from extraverts in their level of cortical arousal because of 
tiioir differential reaction to internal and external sources of stinu- 
iMt.lon. Introversion in associated with lower tresholds of oxcitation 
ascondlTiff reticular aotivatinfT uyatem which results in an amplification 
oi- ;?i.Imuln.; Imnits. Conversely pxtraversion having a hieher threshold 
i\M' •...t.ivnt.hHi .r iho ;i;:vvninM.^ r- l.uMilnr activating nystem rorults in 
Jow. r li'vrl:^ ^>rt,icfa Mrnu.-.ftl wh*'ii amount of ^stimulation in equal for 
indlvhluali-. un th.; two extr'^mou th<^ dlmenr;lon. 
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Kxiruv- r;'1oTi m r>cri?oijal ity (ilmenKioti whiclt t-hfirnc'torliitlonHy 
thought to hv normally dirtrlbutod rnthi^r l.han ?» I»lin.ulii1 ly ,li.:i.rlhul..M| 
trait. Most hidividualn woiiia Ihur \k« oharfU'U'ri '.•ts! .'i;-. .-tmhl v. fl..:, M.v.:t 
<.)f the iV3oaro>i has concentrated on ittudyliia dJ J* I 'vj*. in I ndi v idtiai :r 
scaring at the extremes of this diimjnsion. The mont conanon im'thcid ol* 
mcacuring K pre^jently is by the use of the Eysotick Pcraontaity lnvont«»ry. 
'ihi;5 56 item taper and micil tont Is a modification of the oarlior 
Maudslcy Porr^onality Inventory and has scales for K and N. Many other 
papf^r and • encil Dersonullty tests have measures of E and anxiety which 
art* hlKiay eorr- latod with the E.P.T. raeasures. A number of i>ther 
approaches have also been used including self -ratings , a lemtm-jlrop test 
and clinical judgments to measure E and N. These have* been well aocu- 
montod in the literature and tend to substantiate that E and N are traits " 
which can easily and reliably be measured with objective personality tests. 

Tlie behavior patterns of extravcrts can be expected to differ in 
ord« r to componaato for Miv^lr different levels of cortical arousal and 
Uk- ::oncory frt.imiU.at Ion mnMl-'d to maintain an optimal level. It is 
liypothowi .-.od that the oxtrav^rt loartu: a whole series of behaviors which 
aiv .MdaPtivo to hlr. condition and raoilitate the maintenance of an opti- 
nifil lovel ol' an>u3al . lor t.-xamplo, it ir. hyT>otheaised that oxtravcrts 
r;>i«iuld tuk'^ more stimolnnt .Irugs (e.r. nicotics, coffiene), change taskft 
rr-adily, r.jck noisy and social environment:], provide internal stimulation 
through chdntj.;:; in body por.lbion, etc. Conversely, the introvert is more 
■ >V n lonor, seek (?nvironmeiit:: itfitii minimal distractions, avoid stimulants, 
. i'-. ;'.ilu^• l.h.' (yi.i.«;; of i tf>m;; tm tlti* K.P.I, identify ext.rnverts and in« 
I f. 'V rt..- i'ti ii m;: .'.1tni|-'r i - tlii';'.. .1 i ft'^i^-Mit l>iilmvior Vatt«^rn:?, ont* rriunoi. 

rr. t* III!.' v- »"iri«';il p>it Iml ;t •I'tMif, IIk' iH rr<'t*i'n<'>'.1 i|< •.•.1* i I'lii'il 

M.. -V' Ii.'pV. !• ' I f.'tiiil Ml mivil. r • • •Itjilic :, 



Befor<> providing the details" of the theoretical model which has 
r.encrated the research in verbal leajming, I think a few words need 
to be said about the N dia^nsion and its relationship to cortical 
arousal. Kirst of all N is closely associated with tho moro fam31i,ar 
aimension of aiixiety and is related to a predisposition of bocomlnis 
neurotic. rk'im>ticiam Is ulr.o a normally dictrihuttMl dinu;»ialun with 
stable and labile being the extremes. According to ijynenck dlffercncec 
in the behavior associated with the extremes on the N dimension are 
Identified with differential thresholds of arousal in the ral brain, 
i.f. llio hippocampus, amygdala, cingular system, and hypothal .s. Hhns 
tbo n dirar:nolon is most cloccly associated with emotional r^fj^onsiveness 
<.)r rxitation. Considering the differences between K and N, Eysenck has 
aprced that cortical arousal can be produced along two quite distinct 
and separate puthways. Cortical arousal can be produced by internal or 
external sources of stimulation or such cognitive activities as problem 
solving without necessarily involving the visceral brain at all. Cortical 
arousal, howevor, can also be produced by emotion, in which case the 
reticular formation is involved through the ascending and descending 
:.athwnys connectlnif, it with the hypothalnms. Thixs, Eysenck postulates 
If jut. thoTr: 'til a d<fT"«.' nartlal Independence between autonomic activa- 
! i«.r> m\d rortioni arounal ; uctivf-.tlon always leads to urousnl, but 
?jn>u;^al V\*ry irfjuotitiy nrlacs i'nm types of stimulation that do not 
Involve uotivatloti. 'ilior'^ U-. alsjo ?i difference in the active ve. re- 
uctivene^s of tUouc dimonsionn. Kxtruversion is thought to have a con- 
tinue J i.ri'eet cuch tlmt under the r.ame level of stimulation the intro- 
v.-vtc. ^s thar.uetf?rii:ed an having a higher level of cortical arousal. 
Thin in nut always tbo casw with TI. High K individuals and low N 



individuuX:: (with K h constant) may or may not be different in levels of 
activation and thus arousal is partially dependent on the emotional eiuu. 
present in the environment. High N individuals redact lo cnK.i.knml cu,':: 
and thus have a hoightc^ned cortical arousal level, l!.>wc«v.«is wlu-n ihviw 
cues are absent there are no diffi^ronees between Uk« hirj. N an.l low N 
individuals in terms of activation nr cortical art>ut:al. 

The 'Ihuory of n Related to Verbal Lfamlnf; 
In acc(ird with the earlier theoretical model J'Jyoenck (V/yf) Jiyrwl.h- 
esized that since oxtraverts build up reactive inhibition more qui.ekly 
thm introverts that they should have hl^er reminiscence scores on 
nursuit rotor learning tasks, ihe evidence has supported this hypothesis 
but a complication developed. Contrary to the prediction from the Hull- 
Kimble inhibition theory, Rycenck (1962) showed that instead of having 
lower pro-rest scores oxtraverts differed ftom introverts by having hi^er 
post-rest scores. The failure of inhibition theory led E^ysenck (I965) to 
propose a three-factor theory of reminiscence, retaining the concepts of 
reaction and conditioned inhibition to account for certain phenomena 
asaociated with remininconco and performance, and incorporating some 
principles from the memory consolidation theory of Walker (1958). 
'According to Walker's theory of consolidation, an associative event sets 
\iv a porseveratlvo ti-ace in the nervous system which persists for some time. 
In Uiii; act.iv pha. , duriiu': which fx^rmanent memory is laid dow^i, there is 
a .lt.r.r. o of t..^mporary Inhibition of mcMll that serves to protect the con- 
.'.»l!.!atin{5 trac- again:^t dj;:rupti.m. High arousal at the time of the 
ajjuoiative event ia postulated to result in a more intensely active trace 
prt-eciin, wiiicb leadc superior ultimate memory, but also to a greater 
t«'raiH.rary hihlbltion Ufjalnat Inmh.-dl ate recall. Support for this theory 
a." it rij.pll.-^s 1.0 verbal learning hua been provided in numerous experiments 



U^.g. Klolns.nl th & Kaplan, I963, 1964, Walker & Tarte, I963) demoostrat- 
iug the predicted interaction between level of arousal and time of recall 
In determining paired-associate learning. 

Ejrsenck has not abandoned his old theory but has argued that romtu- 
iaccticc ia due primarily to consolidation or to inhibition doj^ndinc 
certain characteristics of the task In question. Romlnlnccntu? on ifinkn 
that involve a great deal of now leamin^ or subject to cirivo-lovta ratm- 
Ipulation, is hypotheciscd to rt-i'lect primarily the process of consolida- 
tion. Conversely, tasks that are not heavily dependent on new learning, 
and in which drive level is less implicated, reminiscence is hypothesized 
to result largely from the discination of reactive inhibition. Verbal 
learning and pursuit rotor tasks are examples of the former, while re- 
action time and vigilance are examples of the latter. 

The Research on E Related to Verbal Learning 

Prior to 1967 u number of studios using verbal learning tasks were 
C'lmpleted which did not suf)p(irt the theory that introverts should be 
' Ulterior to extraverts hocnuso they built up reactive inhibition more 
i^radually. Although the results were often not dramatic^ studies by 
Jensen (1962; 1964), Shangmut^an and Santhanan (1964), and Howarth (I963) 
supported the conclusion that ^xtroversion is associated with superior 
l.^arninc and memory especially when the interval between learniiig and 
rr' t'.ll ij .;h .rt.. Ihose ntudlcc supported a need to motUiy the inJiibition 
theory altlioufth ns previously ractitlonod tlie Impetus came from the work 
uii the nur.'.ult rotor ttisk. 

FJyi?-nek and I (I967) deaij^ied a study to explore the relationship 
I'f !•: fill] ;ai\ Ihr .nn priority v)i' I' viunc a i^airod-usijoelatc (P-A) task. 

;;t»:.U vkj.-. liri:jr;f ■ -n {^^, >i.vr) )l.1i> ;:i : that the fuur porsonnllty ^roiipj 
(K UN; {•; hN; : MN; I. f.ri) vuu }).• .-in'onivd along a oontlnuiiro of arousal. 
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from the lowest (E LN) to the hi^^hc :;t (r m)^ with the other two intor- 
maOlate. This prediction assumes that the P-A task, the laboratory 
environment and being tested activates "neuroticiam" in individtials so 
predisposed. Thus the high neurotioism- introverts is oortically aroiinod 
on both counts: neuroticism and introversion. On the banit? .if t.hr Yrrk^n- 
Dodson Law it was predicted that Tor a dllTicult P-A tank Uio M'tlmwrn 
point on the inverted-lJ shape should shift towards the low uruusal i;nd 
of the continuum. An easy and difficult P-A task was constructed manip- 
ulating letter repetition to increase task complexity ajid difficutly. 
Sixteen Ss of each of the four personality groups were assigned to either 
the "easy" or "difficult" list. The results indicated that extraverts 
. Performed significantly better than introverts on both tasks. Of 
additional interest, however, was the fact that the second order inter- 
action (KX NX Difficulty) was also found to be significant. This data 
shown in Pig 1 indicates high ncuroticism-extraverts are superior to low 
ncuroticism-extraverrs on the easy list, while the reverse is true on 
th" difficult list. Similarly, high neuroticism- introverts learn faster 
on the difficult tabk und slower un the easy task than low-neuroticism 
introverts. 

After finding that at least the theory was correct with respect to 
imi'dia^o rt^call it vas n&cossary to extend this work and substantiate 
the remaining; portion of the? theory. That is, introverts are hypothesized 
to be at a dii^advantagc with iramodiate recall but when time* is allowed 
for consolidati<3n to occiar their r><;rformance should increase and show the 
rcminlcconcf elfocts domonotrutcd by other investigators with atiraulus- 
produccd ctator of aroucal. |,Kloin;5mith fk Kaplan I963, I96U et al. ) In 
thic study (Mchuughlin, 19«*^) I v.irjod tho recall Intervals, using immed- 
Inte r»'Cfj.i.l and iTit. rvulr. of l. 7 (.r 7 tlnys. Sovority-livc Gs wor<' tt f.tcd 
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afiiCi^ Imvlng been selected on the basis of the E.P.I, from a larger group 
of Ikl and assigned to one of the four personality groups {M K, LN M, 
rci I, LN I). The IJst to be learned consisted of 12 pairs vU.h 3-U'i.U r 
words as stimuli and kO percent association value nonsense s.vllables nrt 
responses The* list was presented on a meoory drum at a f>-P n«'c rai.f wH.li 
a 6 sec intertrial interval to a criterion of 10/12 correct ruftptiuscc Vor 
a maximum of 3^ trials. T>ie recall task consisted of Uirt?e parts: (u) 
blufk sheet to write down ttii:/thing which was remembered (free stimulus 
and/or response recall (b) a slieet which listed the stimulus items with 
blanks for the responses, and (c) a mu3.tiple choice test which had each 
of the stimuluc items and four possible response items. Extraverts were 
found to be superior in learning the task. These data were further 
analyzed into a response learning, associative and integration stage. 
Response learning was defined as the mean number of correct responses 
until each response was given correctly. The associative stage was de- 
llned as the mean number of trials between the trial on which the re- 
;-."on;:o wan llrst r.iven until it was first given to the appropriate 
ntltniiiuc. The Intof^rntion cltxcfi Mm: defined as the mean number of trials 
botwoon the trial in which tho response was first given to the appropriate 
stiimalus until the response was last given incorrectly. 

Hio diffcronce.^i in mean number of trials to complete the response 
i.ia-iai^,; 2t;<£;v yiL-l.l-.d nn .d^ttiaf leant differoncfs. In the associative 

thr- Jifforcnce of ^n.atcr tri£4ls for tlie extroverts was significant 
by vt\ aiialy.<?5-i of vai-iance toizt (n^.cyj). Similarly, the analysis of the 
intv^TUtlon cttfje yielded sif^iificant differences (p<.05), but this stage 
w'l.- <■. -iii. |.t.-1.i''i i";t:;i,i'r l\y I.Ik • .<I r*' 'V«*rt 

"Ill !• •'. '.i' 5.<ii J.-'l-i vivn l.v..: 1 \t..v di 1'1'orcncoa botwoon Uu' number 
>»f stimulus uuij/nr r^'.-^nonno m( inb<T.': recalled, the numb»?r of rusf)onseu 



recalled when the stimuli were presented and the muoiber of responses 
recognized in the multiple -choice test. In five separate analyses of 
variance the only variable found to have an effect was Days, 'Itnm, tho 
retention data failed to show any differential eftVi'tn nttrlbntabl*' 
personality as had been hypothesized. 

Independently u similar study was reported by iluwurih und i'lysenuk 
(1968) extending the findings of the Mclaughlin and Hlysenck (I967) study. 
In this study by Howarth and Eyaenck 110 Ss were selected from over 6OO 
students on the basis of their E.P.I, scores at> being either extraverted 

■ 

or Irt^roverted and having low N scores. Seven pairs of CVC nonsense 
syllables were presented by a projector at a 3 sec. 1 \te with an I8 sec. 
intertrial interval that was occupied by color-nandng. Ss were tested 
at intervals of either 0, 1, 5, 30 min. or 2k hr. The extraverts required 
u mean of 15?85 trials to criterion, the introverts 18.29 but this was not 
statistically significant. The results of the recall data are shown in 
Vl(',» ?. Those results strongly suwort the theory that the extraverts are 
only at an Initial superiority but as time increase a dramatic change 
occurs. The i)itroverfc3 even when tested imoediately can recall only half 
of the items and at each tin^ intraval the reminiscence continues to in- 
crease. Of course this comnletely contradicts the forgottlng curve but it 
'r. fiats slrailnr to this which was cjbtainnd by KLeinsmith and Kaplan (1963? 
I96U), Walltef and Tartc (19^3 ) and McI,oan (1969)- For comparison sake the 
data from r^v' 1968 study arr shown in Flj;. 3» Obviously one study strongly 
jiit'vurts the theory the othera not — unfortunate situation but hardly 

A ntudy l»y liowartl) (1969) that- concerned with the rolo of inter- 
t'cronce In P-A learning found thtxt although no differences were found in 
rate ny loi^.rmn{* f ir <• xtr; >v>r+ r nnd introverts on e fiv<? pair list wher 




FJCt. 2, Mean recall scores of extraverts and introverts at the recall 
Interval stated. Maximum recall score possible was Xk, Each point is 

t-.he r.ieuj. nr'.re of 11 Ts. (liowarUi Se Eysenck, I968) 
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the items were repaired a second and third tiine^ eictraversion was tsltim* 
ately associated with evsperiat learning. From i«foat is known about the 
A«B, A-Br transfer paradign, however , It mifi^t have benn expected the 
introverts should be laltimately successful. That is, introverts having 
Doorer recall from list 1 should do better on list 2 as associations 
learned in list 1 are less available for interference. Tiiw?, however, 
is of the essence because as tivaz increases the associations learned in 
list 1 sliould be more and more available to the Introverts and less and 
less for the extraverts. Since it only took an average of 2.5 mln. to 
learn a list it still shoiad appear to favor the introverts. 

Bone (1971) reported a study which was basically on extension of the 
Metau^ain and E^^senck (1967) study. This study compared introverts and 
oxtrave:**ts on a list containing re-paired primary associates (A-Br) and 
a list containing unrelated words. The findings of this study basically 
supported the data of McLaughlin and Eysenck In showing a superiority for 
'^xtraverts. Bone, however, did not find a significant superiority for 
tht: "easy" list. Since "easy" was used as a relative term 1^ NcLau^^ln 
and f^senck, no great significance should be attached to this inconsist- 
ency. 

Continuing with the hypothesis that there is an arousal continuum 
rnngine: from hi^^ arousal (HN I) intermediate arousal (HN E and Df T) to 
low arousal (LN K), Schwartz (197^) investigated the role of phonetically 
v.: .•"mtMitiou.Xly related jt<:mc with a P-A task. Ss hlgjh on arousal x>er- 
I'urnK'd best when rer.ponao worda wto isemantically similar to one another, 
wtuT' a.-. low on art>usal ivrformod best when response words were phonet^ 
K ;i!Ly nliiiil ir. llio rntlonaJi* l't>r Uiin study was based on studies which 
:ih()wod Conflicting; restilts of arousal — sometimes facilitating and somew 
times debilitating recall. Tt is lik«ly that variables other than the 




11 



type or nature of the items will result in a similar conclusion. 

Considering the way Eysenck's theory is stated it is hard to under- 
stand why so aruch emphasis was placed on the P-A task. The theory is 
hasically stated to predict differences in memory at periods beginning 
immediately after the end of the t&3k. Rate of leamanr. Is uf coiiriU' 
affected by ability to store information in memory but the P-A ta«lt Ir. 
not well designed to provide a critical test of the hypothesis. At the 
time this research was begun the P-A task was paramount in verbal learn- 
ing but not because it was a tool for stuc^ng memoxy processes but be- 
cause it could reveal a great deal about the learning process. Several 
ilfficulties emerged which led me to conclude that other tasks would 
ultimately prove more valuable for this type of research. First, the 
task is an alternation between learning and recall vith 3 tested every 
trial al*tar having an opportunity to loarn the association. A recall 
trial given one trial after criterion should nomally be expected to 
yield the same level of performance as the criterion if tested immedi- 
ately. The results from the Howarth and Eysenck (1968) study are 
puzzling in this respect. In their study however the measure of memory 
changed from Dronouncing the nonsense syllables to writing them down. 
A1g-», it has been repeatedly shown, and in fact usually is part of the 
hiciruotions, that the 5?timuli do not have to be "learned". The stimuli 
•■>nly have to serve as reliable cues for the occiarence of the correct 
r«'Spo?iso. IV'Cond, the P-A task does not lend itself to short recall 
intervulc. I]orraally the ajcociations are sufficiently difficult to learn 
and thoy arc not easily forgotten. Some pairs learned early are followed 
by Iri/ils f -r overlctiruinc until all pairs are learned to a criterion. 
'Hf* tlotToc "f nvorloamin« of ?.<mr palrr, is a uncontrolled variable in 
Ml' c<.' ctiuU'-.'. Iffi-vinr Hr. return t'> tho laboratory after delays of a day 



op more ia ejctremoly difficult. Sa in my 1968 stutly frf^qnetitly jntlicul.o«1 
that they practiced the pairs, wrote them davrn« h«d ofcluTj; l.r-y 1i'?n»ii 
them or cvon anticipated tho nature ol' the utudy «l»'sipllo n *'|.«Vi'r 
These Ss of course have to bo excluded from the data attalynin. 'Hiinl, 
the very cojaploxlty of the task - learninc aBSoclations - l» ti dl {tfidvfoitu<r«' 
at this point for determining the nature and frxtetit of n n'hittotw.hip Iw- 
tween perconallty and verbal learning. I'^ourth and lastly, th«* I'-A Un\k 
does not lend itself readily to group testing, a liability if other tasks 
prove adequate. 

Several studies (Jensen, 1962; Howarth, I969) have us€d the serial 
learning task but that task has many of the same disadvantages found with 
the P-A task. Recently in our laboratory we have been explorixig the use- 
fulness of the free recall task. Other psychologists interested in memory 
phenomena as opposed to the learning process per se have been recently 
giving a great deal of attention to this task. A typical study using the 
froo recall tank wa^: done by Alcott (1968) as a master's thesis. The 
main portion of the study connloted of presenting 107 general psychology 
students with four successive sets of words for a fixed duration followed 
by a recall period. The items in each of the four lists were distinctly 
different (ex. United States cities, adverbs, verbs and adjectives, and 
animals). The recall period on the first three lists was immediate for 
fdl £s. On list 4, Hs were tested aitor either 0, 1, 5 > 15 or 30 min. 
The delay c wore filled witli activities, but the activities were unrelated 
to learning lists of words (ex. estimating lengths of lines on a screen, 
number of dots on a ptojocted slide). An analysis of variance of the 
TumilMT of H.'-m:i r« it;jl h tl on tin- I'our lists and K.P.I. ncoros found no 
;tir:>iU'M:atil «Ji iTc^Ti'm-f Aln<>, no dilTerontial effect was found for the 
five dif'!'««r*ni re1<ntinti int.< rvalr; rolutlV(? to fJthcr K or N separately 



or together. This first study using tho free recall tank waa a well 
designed and executed study but it prr)ducod no support I'or t.ln* thcv^ry. 

A cocond study waa done by using n tasK developed by Tulvltif: vh\t:h 
producer, a retrogracV^ anno r.i a- 1 ike ofl'oct uniiig tho rocvdl tuck with 

human Cs. Tulving (19C>9)» otu«3yinf; a free recall tank, pri j'.nUul Gj: wltli 
a 15-itom liut of common wordis with an item having u hit'^h probability f»1' 
recall inserted in Position 2, 8, or lU. He found a lart;i' di^croment in 
a S*s ability to recall the item prior to the high-probability item, l^ds 
effect he compared to the retrograde amnesia produced in animals by elec- 
troconvuliiive shock. Retrograde amnesia is thought to be the result of 
the disruption of consolidation processes. This phenomenon, demonstrated 
in a free recall task, provides a means of testing the hypothesis that 
oxtraverts and introverts differ in amount of tin» required for consolida- 
tion* Extraverts who are theoris:ed to coooplete consolidation rapidly, 
should show loss of an amnesic reaction to a high-probability item than 
introverts. A study by McLaughlin and Kary (1972) was an attempt to test 
thij: hypothesis. To achieve a closer parallel to the electroconvulsive 
r.hock URod to induce retrogiade amnesia effectively in animals, the effect 
of a brief intense burst of white* noise was assessed to determine if it 
could produce on luivaJcrit or greater amount of rotrogrado amnecsls than 
t it" lii rJi-iTobabllit-y 3 t/om. A rocoj'jiltion moasuro was used in addition to 
the more common recall moacuro to provide a more sensitive index of the 
.itrengtb of .the phonnmenoTi . 

A r.erioa of hO Vree rticall lljtc with 12 items were Dreseiited to eacsh 
of the 80 Ga \>r^'th either a uropiir namo or a burst of white noise in Position 
3, 6, 10* Forty fxlravertj ami h{) introverts were compared for either 
rc^call or rocmTiUlon of thr Ltt*m:5* A retrograde amiiesia-like effect was 
Vn\v.v\ for llio it*"f» ?r^^r pror^^^r numfs hut introvorts did not ihow a 



eroatcr ^^ffect as hypotheaixed. P..'rsonality dllYerencus, however, were 
found on the recognition task. Error scores for the extraverts indicated 
a greater willingness to "guess" when they thought they might possibly be 
correct ♦ For all lints combined the extraverts made significantly more 
errors. Tlius, the extraverts did better on the recognition task, but only 
at the expense of making more exrrors. A finding related to this was the 
difi^rential learning rate of the response learning stage In one oi' asy 
earlier studies (McLaughlin, 1968). The faster response learning might 
be indicative of a greater willingness to guess correct responses rather 
than a direct measwe of rate of learning. In order to examine the possi- 
bility a study was designed using the model derived from signal detection 
theory (Kary and McLaugWLin, 197^). Signal detection theory was originally 
designed to deal with problems in psychophyslcs but has recently been ex- 
tended to the study of memory (Murdock, 1965; and Norman & Wickelgren, 
1965). The theory of sigiial detection makes an explicit distinction be- 
tween mid the separation of (1) the observer as a sensor, i.e. his sensi- 
tivity, and (;?) the obrorver as a decision maker, i.e., the effect of his 
values and expectations on his responses. These two aspects are confounded 
in performance but signal detection methodology makes it possible to par- 
tial out th«^ contribution of each of these components. 

/' ^t.iidy ':niti,;. fh>.r r.irpr.al dot." ction approach has recently been coni- 
nl'.ted but th-^ results have not yet been published (Kary & McLaughlin, 
I'V^^. A rret> recall task of 50 common words was presented one word at a 
time v>n a rcrocn to the Ss In umtill croups. After this learning period 
M 1(1(1 wonl:-. WfA- pro:'.»>iM. mI, ',0 old Itomr. mid new items. The 

[1 Wi;: 'ILtritt't. . I l.» III*. I.- ,1 i|. .•i.'i.iii :»!• J.n whi'Mn'r if. \fi\i', 11 W ftiid 

III. ii.',;p. . .if Miri.l.'ti.-i' ill Hi-. .|. ,«i;:i,.ii. 'Ilic l\ o(>ul<l 1nd1c;iio \n) lutd no 
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IfK-B by d.'i.hlinf^ uncr-rtain, or Tnak«« a decision and rate it oii.her (l) not 
vt ry niiro but think so, (2) riretty sure or (3) very surf. In thv oxiw^ri- 
w^nt bo Ss, ko extraverts and hO i?itroverts wore tested as described, iti 
.-.'MlhtoTi 20 ..'XtravortK and ?0 Introverts were tented under a monetary 
incrtitivo the Sr wore instructed t}iat correct answers rated 3 would gain 
thv 5i/^, 2-30 and l-l^i^. Incorrect answers resulted in the same rate ol* 
loss. The Ss were also told only the top ten percent baaed on money 
teamed would be paid. 

In relationship to the E-I theory, tho study was designed to deter- 
mitie if K-I differences could be obtained and whether these differences 
would be largely, if not entirely accounted for by differences in criteria 
used rather than sensitivity. The studies preceding this type of approach 
indicatf»d extraverts would use a lower criteria thus use more extreme 
rntlntv'? atid make more correct ronponses but at the expense of greater 
CalSf alarm:?. The theory however would predict sensitivity dilferences 
based on the hij^er arousal of introverts. Although this study is not 
'l.'sliTie.-l to determine the effect of time -- allowing for differential 
amounts of conuolJ.dat ion -- the type of task is closer to the original 
tank used by the Michigan group (Walker, Kleinsmith, Kaplan & Tarte) 
r-^th'-r than the riur'.Mi-us:3oc:iate task which was used to test the theory 

TIm- data for correct re 3p0nr.es is shown in Table 1. A hit is a 
correct recognition of on original item while a correct rejection is a 
O' lT' Ct re.leotlon of a new item. An analysis of these data found no 
(ii t*!"»'ivMici r. tur hitr. for cjthi^r personality or the money condition. On 
ill.' r..'>r. f. .j .c tli'ri.- t.lu' I !i',rov<*rt!*. wcr«' ;;upi'rii>r to I'xtravorts across 
tilt' mnti> y-ii.'> tn. ,u.\v fomi It i (p <; .( i;^") ) . 'ilii* data for orrorn is in Table P. 



Table 1 



Mean (in %) Number of Correct Responses (Hits and 
Correct Rejections for E and I in the Money and 
No Money Conditions 

Money No Money 

EI EI 

Hits 76.60 77.40 76.27 76.00 

Correct 

Rejections 72.25 78.85 69.15 72.05 

Mean 74.42 78.12 72.12 74.02 



Table 2 

Mean (in %) Number of Errors (False Alams and Misses) 
for E and I In the Money and No Money Conditions 



Money No Money 

EI EI 

False 

Alarms 17.90 16.60 23.30 19.95 

Misses 19.45 18.70 18.65 19.90 

Mean 18.67 17.65 20.97 19.92 



A false alarm is reporting a new item as having been an original item but 
rc'Dortitig it as a new item. The tmOy significant differences found here 
wore with the falcc alarm data. Ilio Sv, in the money condition made fewer 
f 40.30 ularra.i (orrors) than the no n'oney condition. In the no money con- 
dition the extraverts made significantly (p <.05) more false alarms. Kor 
each response other than vmcertain the S made a confidence ratint;. An 
atialysls of tVioso ratings indicated that In the no money oondltltm th«> 
oxtraverts more frequently used the 3 rating (very sure). The extraverts 
had a mean of 50.50, introverts k3.70 which was a significant difference 
(p < .05). For the money data the weans were 58.05-E and 6O.65-I. No 
significant differences were found for the use of the 2, 1 or uncertain 
categories related to personality. For each S, the values of d* » an in- 
dex of his detection capacity, and of B, which reflects his decision 
criterion or "level of caution" were computed. For each of these measures 
there were no differences foimd for the effect of personali*^ as a variable 
cither in the money or no money condition, 

lliis stiidy Is using a methodology which should ultimately be able to 
prove its utility but only after performance differences on the task can 
bo established. The data on the rate of false alarms and the more fte- 
4ucni. uno of the 3-rating for extraverts partially support the conclusion 
t';r'r. n. V rwal learnitif; tasks, extraverts take risks more readily, are 
m.»rfc' c. ta*ldont, have lower criteria for detection and are more willing to 
jtuenp than introverts. Verbal learning tasks which can not partial out 
the f.'oiitribution of this criterion difference are difficult to interpret 
t.honrotlcally. 

Cunclujions 

Tlic data, from verbal learnlii^^ studies have been partially instru- 
w ntul for th(; tie v< • lorn -jiit of t.hc th-'^ry of E-I relative to levels of 



cortical arousal . Only a couple of studies have been specifically de- 
signed to test the prediction concerning differential consolidation rates, 
l-hat data is not entirely supportive. UntU the differential effects of 
E-I on iwimedlate recall can be ascertained and described the effects of 
delay intervals is of secondary importance. In most of the studies re- 
lating E-I to verbal learning, the approach was to determine if there was 
an overall superiority for one of the personality groups. Differences 
in performance, however, even when obtained do not prove that there arc 
aifftrences in learning rates. A stage analysis of paired-associate learn- 
ing is one step in the direction of trying to localize the effects of E-I. 
Stage analysis itself has a number of limitations and the limitations of 
the paired-associate task for this type of research has already been de- 
cor i bod. 

Niaiiy researchers interested in the relationship of personality var- 
iables to verbal learning tasks are in essential agreement concerning the 
rt soarch strategy to be pursued. The shift is definitely moving away 
from tasks such as paired-associate and serial learning toward the free 
recall taakc and recocnition task. These tasks provide tools to answer 
much more specific questions. The specific questions being asked include 
the relationshij^ of aiixiet^ , pxtraveroior , neurotlcism and ego- involvement 

♦ - cliiGtt rinr, fiJterin^r:, categorizing, t^igeon-holing, detection sensi- 

• 'vit-y ritul -Lclnion criteria. Rclationshipn of this type will likely 

r rov. t..^ b. fr r more vau.-ihic our understanding of these personalii;y 
■l:in. nci nic. 'Iliis now outluok lias txlr.n given a renewed inpetus to the 
H..r vr rlKd loarnin^; basks as ti tool for Investigating Individual dif- 
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